1. Parties: Praxair, Inc. (NYSE:PX) is a global, Fortune 500 company that supplies atmospheric, process and specialty gases, high-performance coatings, and related services and technologies.
2. Title of Project: Ionically Conductive Membranes Oxygen Separation 3. Summary of the specific research accomplishments:
The original CRADA proposal stated, "wepropose the efficient electrolytic extraction of oxygen from air using novel thin-film structures consisting of high strength ionic membranes supported on porous, catalytic electrodes." In the execution of the CRADA, we accomplished this goal. The LBNL and Praxair teams were able to develop porous ceramic structures onto which dense high-strength, ionic ally conductive zirconia films were deposited. The faradaic efficiency of these structures for O 2 separation from air was shown to be 100%. The final objective of the CRADA was to design and demonstrate a benchtop O 2 electrolyzer in year 3. In order to achieve this goal tubular structures had to be developed by LBNL and that technology transferred to Praxair. All these'objectives were met, and delivered on time. Scientists at the Lawrence Berkeley National Laboratory (LBNL) in a collaborative effort with Praxair Corporation developed a bench-top oxygen separation unit capable of producing ultra-high purity oxygen from air. The device is based on thin-film electrolyte technology developed at LBNL as part of a solid oxide fuel cell program. The two teams first demonstrated the concept using planar ceramic disks followed by the development of tubular ceramic structures for the bench-top unit. The highly successful CRADA met all technical milestones on time and on budget. Due to the success of this program the industrial partner and the team at LBNL submitted a grant proposal for further development of the unit to the Advanced Technology Program administered by the National Institute of Standar~s. This proposal was selected for funding, and now the two teams are developing a precommercial oxygen separation unit under a 3-year, $6 million dollar program.
8. Benefits to DOE, LBNL, Participant and/or the U.S . economy. The global market for industrial oxygen is estimated at $20 Billion annually, of which the U.S. market is over $2 Billion. The dominant technology for the production of commercial oxygen is cryogenic distillation. The high capital equipment costs for cryogenic 02 limits this technology to large installations. The distribution of oxygen from a central cryogenic plant is largely accomplished by shipment of O 2 in high-pressure cylinders. For every 1 pound of O 2 moved in this manner, 5 pounds of steel are transported. This inefficiency of this distribution network is a direct result of centralized production of 02. Accordingly, the market for on-site generation of high purity oxygen has been estimated at roughly $1 billion in the U.S. In order to capture this market the commercial generator must have competitive operating costs, long life, and reasonable capital cost. The electrolytic generator under development by LBNL and Praxair can meet those demands. Consequently, the benefits to the U.S. economy could include significant job creation, introduction of an energy efficient process for on-site 02 generation, and significant revenues to a U.S. corporation. The benefit to DOE would include technical spillover to the solid oxide fuel cell development efforts. 
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